There are two possible explanations for claudication occurring in a normal vascular tree. The first is a congenital enzyme deficiency (McArdle syndrome) whereby pyruvate and other pain-producing metabolites are cleared abnormally slowly from the exercising muscle. The existence of this condition, which is very rare, can be proved by measuring lactate concentrations in the femoral vein before and after a period of exercise. The other almost equally rare syndrome which produces this paradox is the so-called 'claudication of the cauda equina' due to ischoemia of the nerve roots. There is some evidence to suggest that the spinal cord and intrathecal contents expand on exercise, and if there is any associated disc lesion or osteoarthritis of the intervertebral joints, sciatica-like pain may result. In these cases, there is usually quite definite evidence of degenerative disease in the spine, either on physical examination or on X-ray.
When these three groups have been eliminated, it is exceedingly unusual to encounter a patient with claudication whose ankle pulses are preserved.
The Managemenit Problem Not infrequently, the orthopedic surgeon is undecided as to the risks involved in carrying out necessary treatment for musculoskeletal abnormalities, in the presence of ischemia. If the indications for arterial reconstruction exist, this should be carried out before the orthopaedic operation, because it may well relieve some of the symptoms, and will obviate the risk of delayed healing. The indications for aorto-iliac or femoral arterial surgery are very strict but the decision may be difficult in cases where there is a major occlusion but where the vascular situation does not justify reconstruction. In general orthopedic operations at the extremity of an ischemic limb should be avoided as far as possible, as not only are they likely to fail of themselves, but they may even precipitate gangrene with loss of the entire limb. Every vascular surgeon remembers the occasional unfortunate patient who has sustained an above-knee amputation as the eventual result of an operation for hallux valgus. By contrast, operations such as replacement of the hip-joint, which are carried out at the root of the limb, heal quite normally, and occlusion of the femoral artery is no contraindication to this type of surgery.
The Progniosis ofClaudication Any operation on the musculoskeletal system of an elderly patient which is designed to relieve pain or improve mobility must be planned in the context of the patient's life expectancy and likeli-hood of losing a limb. The prognostic significance of claudication is that it indicates the presence of atherosclerosis elsewhere, and these patients have an increased risk of dying or becoming seriously disabled by involvement of the coronary or cerebral arteries. In general, the survival curves suggest that the life expectancy of a man with claudication is similar to that of a healthy subject who is ten years older, and approximates to that of the patient who has moderate angina pectoris or who has made a good recovery from one myocardial infarct. On the other hand, the 'local' prognosis as regards the affected limb is good, in that only a minority develop seriously progressive symptoms. The number who eventually require an amputation is not more than about 10%, but of these some 150% will eventually become bilateral amputees. In spite of the efforts of vascular surgeons to succeed with more conservative operations, the standard amputation for ischemia is still through or above the knee, and a disappointingly small proportion of these patients learn to use an artificial limb to the extent of earning a living.
All the above applies to 'pure' claudication. Where, however, the degree of ischzemia is such that the patient experiences pain at rest, the situation is entirely different. Rest pain is an absolute indication for arterial reconstruction, both because of the intolerable nature of the symptom and because it presages gangrene.
Mr R C F Catterall (King's College Hospital, Denmark Hill, Lonidon SE5)
The Diabetic Foot The lesions on the feet of diabetics were defined by Oakley et al. (1952) as septic, neuropathic, ischemic or a combination of these; it is the vital role of neuropathy in their etiology which is my main thesis. The common presentation is the result of the addition of sepsis to a foot already partially desensitized by neuropathy and devitalized by ischemia. Neuropathy: This insidious degeneration of peripheral nerves, which seems to be associated less with the duration of the diabetic state than witlh the success of its control, tends slowly to progress in spite of treatment. The resulting sensory deficit affects the whole foot and the pain sense is affected before that of touch. The autonomic changes result in hyperkeratosis of the skin rendering it brittle and difficult to cleanse and also offer a probable explanation of the poor results of sympathectomy in diabetics. The motor signs are those of an 'intrinsic minus' foot with clawing of the toes, often progressing to subluxation of the metatarsophalangeal joints. In the early stages the deformity may be corrected by simple pressure behind the metatarsal heads, but disuse and minimal infections soon render them rigid in the deformed position. Ischlwmia: It is well known that diabetics have a strong tendency to develop atherosclerosis which is usually widespread and affects the whole arterial tree. In those cases where the changes are confined to the vessels of the leg, my colleague Mr L T Cotton and others have shown that reconstructive vascular surgery has just as good a chance of success in diabetics as in nondiabetics, but they have found that the vast majority of diabetics presenting with ischoemic gangrene have such advanced changes in the coronary, cerebral or renal arteries that reconstructive arterial surgery is impracticable.
In the typical combined lesion elements of all three etiological factors are superimposed. The clawed toes make the normal heel and toe gait impossible, thus placing an increased frictional strain on the underlying skin which passes inexorably through the stage of ugly callosities to the formation of indolent ulcers. Infection enters through this break in the skin and either progresses to an infective arthritis, or else overwhelms the impoverished blood supply and precipitates an area of gangrene.
It is essential to the proper management of these feet that the extent of the neuropathic element is established as accurately as possible, since the outlook for limited surgery in the essentially neuropathic lesion is good. The diagnosis is made on the history, in which the relative painlessness of neuropathic lesions is noteworthy; by inspection of the shape and texture of the foot, noting any hairs which, if present, are a sure sign of a passable blood supply; by palpation of the arterial pulses; and by noting the presence of any sensory deficit. The spurious and superficial similarity between the ischoemic gangrene of one toe and the neuropathic pressure sore must constantly be borne in mind. The management of the two conditions is quite different and to advise a major amputation to cure what is little more than a pressure sore is a disastrous mistake. Some general principles should be borne in mind before surgery is undertaken. These cases are rarely emergencies and a few days spent in combating sepsis, controlling the diabetic state and correcting any anxmia are never wasted. The sound heel must be supported on a soft pillow throughout any period -of narcosis. There can be no greater disaster for a patient than to submit to an amputation of one leg only to find on waking that his hitherto good foot has a black heel. No tourniquet should be used at any level on these limbs; even in the most grossly neuropathic lesion there is an ischoemic element and the effects of the tourniquet could easily be permanent. No sutures should be used unless ferocious haemorrhage is encountered. The operation must be so designed that the flaps fall together without tension.
Details of surgical technique vary according to the main etiological factors involved: Infected neuropathic: Where sepsis has spread deeply into the neuropathic foot the problem is that of osteomyelitis in an expendable bone. The operation involves removing the whole segment of toe and metatarsal, allowing the skin edges to fall together easily. Healing is rapid and the results appear permanent. Infected ischeemic: The solitary black toe is a relatively common problem which carries a very poor prognosis, as the great majority come to below-knee amputation within a year. In my experience, however, local amputation is the correct treatment and among the diabetics one in three will heal permanently. The others come to a higher amputation within six months. The pink, painful foot: This is never treatable by conservative surgery on account of the widespread nature of the vascular changes. Once rest pain has developed it is obvious that peripheral gangrene will occur sooner or later, and a well-planned amputation and proper limb fitting should be urged as the procedure of choice and not merely accepted as the policy of despair.
In diabetic ischamia at least it is never necessary to sacrifice the knee, and I prefer a mid-calf amputation by the Silbert open-flap technique (Silbert 1944) . There are two main reasons for this First, there is almost always a considerable infective element which contraindicates primary suture. Secondly, the myoplastic operation is quite time-consuming, and many of the patients are in a poor state of health and unsuitable for major surgery.
A follow up of 75 such operations, six months to two years after amputation, showed that 56 were still living two years after the operation, that the operative mortality was 7%, and that the majority of the survivors required no more support from their families than any other grandparents.
[Much of this material has already been published in Catterall (1972).] 
